INTRODUCTION
Synthetic cannabinoids are increasingly used all over the world as marijuana substitutes. They have various names such as spice and bonzai in different countries. Cardiovascular or cerebrovascular events associated with cocaine, heroin and amphetamine abuse have been frequently reported. [1] However, stroke associated with the synthetic cannabinoids use is rarely reported. There are only a few case reports in association with synthetic cannabinoids use. [2] [3] [4] Bernson-Leung et al [5] described 2 cases that introduce a previously unreported association between synthetic cannabinoids use and ischemic stroke in young adults. Here, we report two patients with stroke that occured shortly after synthetic cannabinoids use.
CASE 1
A 35-year-old man was brought to the emergency department with complaints of left sided weakness and facial paralysis starting 3 days before admission. He has no family history for hypercoagulability, congenital heart disease, arrhythmias, stroke, or stroke risk factors. His blood pressure on admission was 138/78 mmHg and electrocardiography revealed sinus tachycardia at 110 beats/minute. Diffusion weighted magnetic resonance and apparent diffusion coeffecient images showed right middle cerebral artery territory infarction (Figure 1 ). His laboratory investigations were all within normal limits. He stated smoking of bonzai (synthetic cannabinoids) a few hours prior to his symptoms onset and that he Figure 1 . Diffusion weighted magnetic resonance and apparent diffusion coeffecient images showing right middle cerebral artery territory infarction (case 1). World J Emerg Med, Vol 7, No 4, 2016 had smoked marijuana in the past, but denied recent use. He also denied the use of any other street drugs. There were no radiographic signs of vasculitis or other arterial disease. Transthoracic and transesophageal echocardiography and full hypercoagulable panel (cardiolipin antibodies immunoglobulins factor V Leiden, antithrombin 3, lupus anticoagulant, protein C antigen and activity, and protein S antigen and activity) were unremarkable. He improved clinically and did not return for his follow up visit.
CASE 2
A 28-year-old man was brought to the emergency department with complaints of loss of consciousness lasting a few minutes that started 4-6 hours after taking bonzai with alcohol. He denied previous use of bonzai or any other street drugs. His blood pressure was 140/75 mmHg with sinus tachycardia at 120 beats/ minute. His neurological examination was fully normal. His medical history was normal except for using bonzai and marijuana in the past. Diffusion weighted magnetic resonance and apparent diffusion coeffecient images revealed punctate ischemic lesions in pons, mesencephalone, middemporal gyrus, left occipital region, right parietosubcortical white matter regions (Figure 2 ). Hypercoagulable panel (factors 2, 5, 9; von Willebrand factor 8, antithrombin 3, lupus anticoagulant, protein C antigen and activity, and protein S antigen and activity) were unremarkable. Echocardiography and Cranio-cervical CT angiography investigations of the patient were normal.
DISCUSSION
The use of bonzai (synthetic cannabinoids) has increased among the young population due to easy accessibility in recent years. [6, 7] It is usually smoked by rolling in a cigarette paper. It is known that each cigarette paper may contain different types of unidentified toxins in different amounts. Cannabinoids have two types of receptors; CB1 receptors are mainly located in the central nervous system, and CB2 receptors are found in lymphoid organs and immune cells. Synthetic cannabinoids are full agonists of CB1 receptors, and have more severe adverse effects than natural cannabinoids. [8, 9] The common side effects of synthetic cannabinoids include vomiting, agitation, altered mood and perception, hallucination, epileptic seizures, hypertension, acute myocardial infarction, and kidney failure. [8] [9] [10] [11] To date, only a few cases of myocardial infarction and stroke have been reported due to the use of bonzai. [3] [4] [5] In this paper, we reported two young stroke cases in association with synthetic cannabinoids use. The temporal link between the use of bonzai and the occurrence of stroke were accepted as indication of a causal relationship in our Figure 2 . Diffusion weighted magnetic resonance and apparent diffusion coeffecien images revealing punctate ischemic lesions in pons, mesencephalone, middemporal gyrus, left occipital region, right parietosubcortical white matter regions (case 2). World J Emerg Med, Vol 7, No 4, 2016 Dogan et al patients. The vasoactive effects of synthetic cannabinoids may also play role in the mechanism of stroke. Our patients had increased blood pressure and heart rate. All tests investigating alternate causes of stroke returned normal. The etiology of stroke in patients with synthetic cannabinoids use is not exactly known. In recent years, it is known that synthetic cannabinoids may also cause stroke due to direct effects on the cerebral circulation, orthostatic hypotension, central nervous system vasculitis, vasospasm, and arrhythmias. [3, 12] Neuroimaging of our patients revealed a large middle cerebral artery territory infarction in patient 1 and multiple cortical and subcortical infarctions in patient 2. These images suggests the possibility of a cardioembolic etiology and/or cerebral vasospasm. Freeman et al [3] also reported two patients with acute onset cerebral infarction after smoking bonzai. They reported that the imagings of the patients have suggested an embolic etiology due to serious adverse cardiac events including tachyarrhythmias and myocardial infarctions.
In conclusion, synthetic cannabinoids are potentially harmful drugs of abuse. The use of synthetic cannabinoids among adolescents and young adults has been increasing. Emergency department physicians should be aware about the possible relationship between the occurence of stroke in young patients and synthetic cannabinoid consumption.
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